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Abstract: The study on yield gap in pulses (Lentil) of West Bengal revealed that the technology gap is accounted to 
be 346.23 kg/ha and technology index and the index of realised potential yield are estimated to 22.56 and 77.44 %, 
respectively. The extension gap and the index of realised potential farm yield are 215.12 kg/ha and 81.9 %, respec-
tively. Lentil cultivation generates a net return of ` 47083.07/ha from an investment of ` 29640.30/ha in experimental 
field whereas an expenditure accounting ` 23240.76 and ` 18559.71/ha are made in demonstration and actual 
farmer`s field to realise a net return of ` 36171.44 and ` 30096.79/ha. Although, the most viable alternative crop, 
rape and mustard has marginal advantage over lentil economically, considering the long term beneficial effects of 
pulses soil fertility, programmes need to be taken to motivate farmers to allocate more area to pulses. Low produc-
tivity and non-availability of quality occupy the first and second position with 82.73 and 71.25 % Garrett`s score con-
structed based on the perception of sample farmers. Development of improved seeds responsive to modern crop 
production technology is the most vital for long term solution of the present crisis in pulses, but for the time being, 
programmes for technology dissemination and adoption through various extension methods is necessary in bridging 
the extension gap to improve the pulses situation of West Bengal.  
Keywords: Extension gap, Garrett score, Multiple regression and Technology gap 
INTRODUCTION 
Pulses, an important constituent of food grains, play a 
vital role in food and nutritional security of millions of 
down trodden people of the world. Being an important 
source of protein, poor people mostly depends on puls-
es for meeting their daily requirements of this essential 
nutrient. Pulses will form a major source of protein for 
a huge section of Indian particularly, for the poor, 
backward classes of the traditionally vegetarian popu-
lation (Reddy, 2004). But in reality, the net availability 
of pulses has come down from 61 to 37 gm/day/person 
and daily per capita consumption has come down from 
about 74 grams to 23 grams during the period 1960-61 
to 2009-10 as against the ICMR norms of 40 gm/day/
person over the period 1950-51 to 2008-2009 in India, 
although, the World Food Programme (WFP) includes 
60 grams of pulses in its typical food basket alongside 
cereals, oils, sugar and salt due to huge demand-supply 
gap. India is reckoned as the largest producer and con-
sumer of pulses in the world accounting 25 per cent of 
that global production, 27 per cent of consumption and 
34 per cent of food use (Price et al., 2003). The new 
crop production technology popularly known as seed-
fertilizer-water technology have also failed to augment 
the productivity of the crop as in case of cereals, par-
ticularly rice and wheat i.e. new technology has by 
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passed the pulses. To meet the domestic requirement 
of 26.50 MT in 2050, pulses production needs to be 
increased by 1.86 per cent annually as against the cur-
rent growth rate of only 0.6 per cent. If the area growth 
remains constant which is currently negative (-2.05 
%), annual growth rate in productivity will be required 
to achieve 26.5 MT by 2050 (Ali and Gupta, 2012). 
The state, West Bengal, has currently produced 1.77 m 
tons of pulses from an area of 1.97 m ha with the yield 
rate of about 997.46 kg/ha. Lentil (masur), khesari, 
gram and mung are the dominant pulses in the state 
and Nadia, Murshidabad, Malda, Purulia and two 
northern districts, namely, Cooch Behar and Jalpaiguri 
are the leading pulses growing districts.  Lentil, popu-
larly known as masur, is the dominant pulse crop in 
West Bengal accounting 30.24 per cent of the total 
pulses production of the state from an area share of 
29.12 per cent. Again, Nadia district ranks first by 
claiming 42.15 per cent of total lentil production of the 
state followed by Murshidabad (26.86  %) and subse-
quently followed by Birbhum (6.58 %) and Malda 
(6.17 %). To achieve the targeted growth in productivi-
ty, the domestic yield must be elevated to level of 
some importing countries, at least to the level of poten-
tial yield obtained by the scientists in various research 
stations of the country as well as in the state. Hence, 
yield gap analysis is a useful guide to establish  
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research priorities for rice, wheat and pulses crop 
through knowledge of yield limiting factors and their 
influence on yield (Singh, 2001) and assessment of 
potential yield and yield gaps can help in identifying 
the yield limiting factors and in developing suitable 
strategies to improve the productivity of a crop 
(Aggarwal and Kalra, 1994; Evans et al., 1993; Naab 
et al., 2004).  Once the yield gap between water-
limiting yield and actual yield is determined, then the 
relative contribution of other major constraints and 
limitations causing yield gap can be assessed in order 
to focus on the priority research or crop management 
needs to bridge the yield gap (Singh, 2001). In West 
Bengal, pulses are grown in almost all districts, though 
the area is declining grossly over the decades (Bera 
and Nandi, 2010). Considering the importance of the 
crops, International Centre for Agriculture Research in 
Dry Areas (ICARDA) in association with Bidhan 
Chandra Krishi Viswavidyalaya (BCKV), West Bengal 
has taken up intensive research to develop suitable 
varieties of lentil, khesari, gram and mung and organis-
ing extensive demonstration programmes to popularise 
the crops among the farmers of the state especially in 
areas of moisture stress. In this context, the present 
study is undertaken with the specific objectives: i) To 
assess the yield gap in lentil using various techniques 
in Nadia district of West Bengal, (ii) To estimate rela-
tive profitability of lentil cultivation compared to com-
peting crops, (iii) To identify the factors responsible 
for variation in yield differences of lentil and, (iv) To 
suggest some policy measures for stepping up pulses 
production in West Bengal. 
MATERIALS AND METHODS 
Primary data related to costs and returns of pulses 
(lentil) and rape and mustard has been collected from 
60 farmers belonging to purposively selected four vil-
lages of Haringhata block of Nadia district of West 
Bengal, 30 from each of the owners of demonstration 
plot (Front line demonstration) and farmers growing 
lentil by traditional system following Simple Random 
Sampling without Replacement (SRSWOR) technique 
in well-structured pre-tested schedule through personal 
interview method. Information relating potential yield 
and yield in the demonstration field is collected from 
the experiment results of varietal development of lentil 
and front line demonstration conducted by scientists of 
this university in association with ICARDA. The refer-
ence period for the study is 2013-14. 
For the study, technology gap, extension gap and tech-
nology index will be estimated using formula suggest-
ed by Samui et al. (2000).  
Multiple regression technique is employed to find out 
factors responsible in yield gap of lentil produced by 
sample farmers in different farming situations.  
Garrett’s score: 
The assigned rank given by the respondent to a specif-
ic problem is converted into percentage position which 
subsequently transferred into Garrett’s score using 
Garrett’s table. For each constraint, scores of individu-
al respondent are added together and divided by the 
number of respondents to obtain a mean score for each 
constraint. 
Percentage position= 100 (Rij -0.5) /Nj, Where, Rij = 
Rank given for the ith item by the jth individual, 
Nj = Number of items ranked by the j
th individual 
RESULTS AND DISCUSSION 
At the outset, we will examine the yield gap between 
potential and demonstration plot yield; potential yield 
and famer’s plot yield, and demonstration and farmer’s 
plot yield of pulses with a view to identify the socio-
economic, soil and management factors limiting  
current farm yield and impact of improved farm man-
agement practices for narrowing the gap. Effective 
prioritisation of research, development and interven-
tion is another objective in studying the yield gap of 
pulses of West Bengal. Without yield gap assessment 
coupled with appropriate socio-economic analysis of 
constraints to improve productivity, policy makers and 
researchers will find it difficult to accurately assess 
future food security and land use change. In a situation 
when area under pulses showing continuous declining 
trend, growth rate of area and production is negative 
and associated year- to -year fluctuation is very high, 
the gap between demand and supply is widening lead-
ing to galloping rise in prices which is indirectly af-
fecting the food and nutritional security of millions of 
Indian to whom pulses are the rich source of protein. 
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Table 1. Estimates of yield gap between Research station 
(Potential) and Demonstration. 
Particulars Yield (Kg/ha) 
Research Station 1534.48 
Demonstration plot 1188.25 
Technology gap (Yield gap-I) 346.23 
Technology Index (%) 22.56 
Index of realized potential farm yield (%) 77.44 
Table 2. Estimates of yield gap between Demonstration 
yield and Farmer’s plot yield. 
Particulars Yield(Kg/ha) 
Farmer’s plot yield 973.13 
Demonstration yield 1188.25 
Yield gap-II (Extension gap) 215.12 
Yield gap (%) 18.10 
Index of realized farm yield (%) 81.90 
Table 3. Estimates of yield gap between Potential yield and 
Farmer’s plot yield. 
Particulars Yield (Kg/ha) 
Research Station 1534.48 
Farmer’s plot yield 973.13 
Yield gap-III 561.35 
Yield gap (%) 36.58 
Index of realized yield (%) 63.42 
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Under this context, yield gap analysis of pulses  
becomes pertinent to find productivity limiting factors 
to close the gap which will ultimately reduce demand-
supply through improvement in total production. In 
absence of HYV of pulses that responds positively like 
cereals to modern crop production technology,  
research and extension programme for narrowing the 
gap is a viable alternative in augmentation of produc-
tion of pulses. The assessment of yield potential and 
yield gaps can help in identifying limiting factors and 
develop strategies to improve crop productivity 
(Aggarwal and Kalra, 1994; Bhatia et al, 2008). Yield 
gap analysis can be conducted at two stages- Yield gap
-I and Yield gap-II (Singh, 2011). Yield gap-I refers to 
the difference between research station yields and po-
tential farmer’s yield obtained at demonstration plot in 
a particular region and the difference between yield 
obtained at the nearest demonstration plot and average 
yield obtained at farmer’s field in a particular region is 
designated as Yield gap-II. This gap reflects a series of 
bio-physical and socio-economic constraints. 
(Bhattacharya, 2011) analysed yield gap at three stag-
es: Yield gap-I (difference between potential yield and 
national average yield), Yield gap-II (difference be-
tween potential yield and state average yield) and 
Yield gap-III (difference between potential yield and 
on-farm yield). In the present study, we have used 
three measures of yield gap analysis: Yield gap-I refers 
to the difference between the yield obtained at the re-
search station and demonstration plot yield; Yield gap-
II is the difference in yield between demonstration plot 
and the yield realised by the farmer’s in the nearby 
region and Yield gap-III indicates the difference in 
yield between research plot and farmer’s field. 
Table 1 reveals  that the average potential yield or 
maximum attainable yield of pulses is observed to be 
1534 kg/ha whereas the yield obtained from the 
demonstration plot is 1188.25 kg/ha. So, the technolo-
gy index is estimated to 22.56 percent i.e. yield real-
ised at the research station is 22.56 per cent higher 
than that of demonstration plot although FLD’s are 
conducted under the strict supervision of the scientist 
in the farmer’s field using same technology as applied 
in the research station. The technology gap which is 
the difference between yield realised at the research 
station and demonstration plot is 346.23 Kg/ha.   
This estimated Yield gap-I may be attributed to the 
variation in soil fertility, micro-climate and problems 
related to diseases control. Technology gap may be 
due to lack of irrigation facilities, variation in soil fer-
tility status, non-congenial weather conditions and 
location specific and Chandra, 2004; Vaghasia et al., 
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Table 4. Estimation of cost and return of lentil cultivation in the research plot in the research station, field of demonstration 
field and actual farmer’s field. 
Particulars Researcher's Plot Demonstration Plot (Rs/ha) Farmer's plot (`/ha) 
Seed 2450.00(8.27) 2450.00(10.54) 2462.69(13.27) 
Chemical Fertilizer 2045.47(6.90) 2045.47(8.80) 502.99(2.71) 
Manures 625.73(2.11) 312.50(1.34) 0.00 
Plant protection Chemicals 1352.75(4.56) 678.52(2.92) 298.51(1.61) 
Irrigation 2054.56(6.93) 0.00 0.00 
Human labour 12472.44(42.08) 10125.00(43.57) 8507.46(45.84) 
Bullock labour or power tiller 5672.62(19.14) 5243.75(22.56) 4746.27(25.57) 
Miscellaneous 2967.36(10.01) 2385.52(10.26) 2041.79(11.00) 
Total cost 29640.30(100.00) 23240.76(100.00) 18559.71(100.00) 
Total return 76724.00 59412.20 48656.50 
Physical Output (Kg/ha) 1535.48 1188.25 973.13 
Net return 47083.07 36171.74 30096.79 
Return-Cost ratio 2.56 2.59 2.62 
Cost of production 1931.01 1956.29 1907.47 
Table 5. Estimates of costs and returns obtained from lentil and mustard cultivation by sample farmers (`/ha). 
Particulars Lentil Mustard 
Seed 2462.69(13.27) 189.12 0.96) 
Chemical fertilizer 502.99(2.71) 2427.89(12.28) 
Manures 00.00 (0.00) 680.27 (3.44) 
Plant protection chemicals 298.51 (1.61) 551.02 (2.79) 
Irrigation 00.00 (0.00) 357.14 (1.81) 
Human labour 8507.46 (45.84) 11346.94 (57.39) 
Bullock labour or Power tiller 4746.27(25.57) 2329.94 (11.78) 
Miscellaneous 2041.79 (11.00) 1888.23(9.55) 
Total cost 18559.71(100.00) 19770.55 (100.00) 
Total return 48656.50 52030.30 
Physical output (Kg/ha) 973.13 1486.58 
Net return 30096.79 32259.75 
Return-cost ratio 2.62 2.63 
Cost of production 1907.47 1329.94 
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2005). The technology gap may be attributed to the 
dissimilarity in soil fertility status and weather condi-
tions (Mukherjee, 2003). This gap is caused by the 
differences in climate, soil and other physical environ-
ment factors, which are difficult to manage in demon-
stration farmer’s field (Singh, 2011). Index of realised 
potential yield measuring the percentage of the yield 
potential achieved in the demonstration plot is calcu-
lated to be 77.44 per cent. It indicates the scope of 
further improvement in the yield of demonstration plot 
by minimising the variation in the soil fertility status 
between them.  
Again, under almost similar agro-climatic situation 
and soil fertility, yield of pulses in demonstration plot 
is found to be 1188.25 Kg/ha, although farmer’s plot 
yield is 973.13 Kg/ha i.e. the extension gap or Yield 
gap-II is 215.12 Kg/ha. So, the farmers of demonstra-
tion plot have realised 18.10 per cent higher rate yield 
in comparison to their counterparts growing lentil by 
traditional system. The higher yield in demonstration 
plot may be attributed to the fact that farmers of 
demonstration plot have followed the same techniques 
that are used in research plot like line sowing, seed 
treatment with rhizobium, recommended fertilizer dos-
es, plant protection measures, etc. Higher yield of 
chickpea and lentil in demonstration plot is due to line 
sowing with optimum spacing, improved variety with 
optimum seed rate, rhizobium inoculation, optimum 
fertilizer application and proper weed control (Rajiv 
and Singh, 2014). The demonstration conducted on 
lentil with improved varieties and technologies 
showed a yield advantage of about 33 per cent over 
local check (Kokate et al., 2013). Rhizobium inocula-
tion alone can increase the yield of chickpea, pigeon 
pea, lentil and field pea by 12.5, 14.0, 18.1 and 20.6 
per cent (Ali and Kumar, 2007), but in traditional sys-
tem the sample farmers do not apply seed treatment 
with rhizobium resulting lower yield. Farmers did not 
practice seed treatment with rhizobium culture, an 
important component increasing the yield and yield 
attributes (Kumar and Elamathi, 2007). This type of 
gap arise when farmers deviate from the recommenda-
tion to achieve the agronomic yield potential (Duwayri 
et al., 2000), although it is exploitable if variation in 
soil fertility is minimised through proper management 
of soil health. A small yield gap indicates the available 
technologies are almost fully used (Nin-pratt et al., 
2010). On the other hand, a large Yield gap-II implies 
that farmer did not fully adopt the existing technolo-
gies because they were not packaged appropriately or 
because economic condition made them unattractive 
(Pingali and Heirey, 1999). In the present case, farmers 
have precisely applied the technology under the strict 
supervision of scientists and become able to keep yield 
gap at the lowest level. 
An attempt has also been made to find out the yield 
difference between potential and actual average farm 
yield which is designated here as Yield gap-III.  
Table-3 reveals that the sample farmers have harvested 
average yield of lentil amounting 973.13 Kg/ha where-
as potential yield is 1534.48 Kg/ha i.e. yield of lentil in 
actual farming situation is 561.35 Kg/ha less than max-
imum attainable yield. On the other side, potential 
yield is 36.58 per cent higher than that harvested by 
farmers in actual field. The index of realised potential 
farm yield measured as a percentage of potential yields 
is estimated to be 63.42 per cent i.e. the sample farmers 
have been able to realise only 63.42 per cent of the 
potential yield. 
This gap in yield may be attributed to the poor adop-
tion of technology encompassing seed rate, seed treat-
ment, fertilizer application, disease control and lentil 
varieties, variation in micro climate, etc. Differences in 
farmer’s management practices, infrastructural facili-
ties and planning at macro level influenced the yield 
gap (Sarungham and Prasad, 2011). So yield of lentil in 
actual farmer’s field can be increased by 561.35 Kg/ha 
through effective dissemination of improved technolo-
gy. The field level demonstration has proved its effica-
cy in raising productivity of lentil and also provided 
the researcher’s an opportunity to demonstrate the 
productivity potential and profitability of the latest 
technology under real farming situation. An average 
extension gap is observed to be 5.05q/ha which  
emphasized the need to educate the farmers through 
various extension means, i.e. front line demonstration 
for adoption of improved production and protection 
technologies, to revert the trend of wide extension gap 
(Singh et al., 2014). So, the available agricultural tech-
nology generated in the research station does not serve 
the very purpose until it is disseminated and adopted 
by its ultimate users, the farmers. The huge gap in 
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Table 6. Ranking of Constraints based on the perception of sample farmers. 
Constraints Garrett’score Score Rank 
Low productivity of seed 82.73 I 
Non-availability of quality seed 71.25 II 
Higher prices of seeds 49.66 V 
Lack of knowledge related improved package of practices 65.83 III 
Non-availability of irrigation water 28.23 X 
Marketing problem 34.28 IX 
Non-remunerative prices 51.78 IV 
High cost of fertilizer 39.55 VII 
Disease problem 45.97 VI 
Non-availability of rhizobium inoculation 37.29 VIII 
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yield between research station and farmer’s field may 
be attributed to the several biotic and abiotic and socio
-economic constraints inhibiting the exploitation of the 
yield potential and most of these can be effectively 
addressed through proper dissemination of well pack-
aged technology. Low yield of lentil is mainly due to 
non-availability of quality seeds in one hand, poor 
knowledge about recently developed technologies and 
their management practices on the other. Adoption 
level of several components of the improved technolo-
gy was low, emphasizing the need for better dissemi-
nation.  
We will now examine the differences in cost and re-
turns structure of lentil cultivation in three situations 
i.e. in research station, demonstration plot and farmer’s 
plot under real farming situation with a view to esti-
mate the economic impact of the observed yield gap. 
The costs and return structures estimated by taking into 
account only out of pocket costs (prime cost concept) 
for three different situation discerns that a total invest-
ment of Rs. 29640.30 is required to produce an aver-
age output of 15.35 quintals of lentil per ha in research 
station whereas 11.88 and 9.73 quintals output is ob-
tained from demonstration plot and actual farmer’s 
field producing lentil practising traditional system by 
incurring an expenditure of Rs. 23240.76 and Rs. 
18559.71 per ha respectively (Table 4). Although, ex-
penses on all categories of inputs is the highest in re-
search station followed by demonstration plot and 
farmer’s field in absolute monetary terms and their 
percentage contribution to respective total cost of culti-
vation per ha also shows similar trend. The share of 
human labour or bullock labour, a power tiller, seeds 
and miscellaneous items in the total cost is estimated 
to be higher in actual farmer’s field accounting 45.84, 
25.57, 13.27 and 11.00 per cent respectively compared 
to that of demonstration plot (43.57, 22.56, 10.54 and 
10.26  %, respectively) and research station (42.08, 
19.14, 8.57 and 10.01 %, respectively). But expenses 
on irrigation, chemical fertilizers, manures and plant 
protection chemicals claim higher percentage share of 
the total cost in research station which is accounted to 
be 6.93, 6.90, 4.56 and 2.11 per cent respectively in 
comparison to their counterparts in demonstration plot 
(0.00, 8.80, 2.92 and 1.34 % respectively) and actual 
farmer’s field (0.00, 2.71, 1.61 and 0.00  % respective-
ly).This variation in percentage contribution among the 
three situations is due to the fact that cultivation of 
lentil in demonstration plot and farmer’s field is com-
pletely under rainfed condition and sample farmers in 
actual farming situation do not apply manures and cost 
on chemical fertilizers, plant protection chemical is 
negligible in the later which have reflected in the vari-
ation in percentage share of inputs in the correspond-
ing cost of cultivation of lentil. 
Most of sample farmers producing lentil by traditional 
system does not apply any chemical fertilizers and 
plant protection chemicals, manures and irrigation 
resulting lower cost of cultivation compared to demon-
stration field and research station. Cost of  human la-
bour and tillage is also lower because of lack of 
knowledge regarding the importance of proper land 
preparation and intercultural operation in augmenting 
productivity of lentil. On the other hand, farmers of 
demonstration plot, though follow newly developed 
technologies, but become able to keep total cost lower 
comparative to research station due to dependence on 
family supplied human and bullock labour and appli-
cation of plant protection chemicals at low doses along 
with absence of irrigation charges. Net return realised 
from research station, demonstration and farmer’s field 
are accounted to be ` 47083.07, ` 36171.44 and ` 
30096.79 per ha from a total return of ` 76724.00, ` 
59412.20 and ` 48656.50 per ha, respectively, alt-
hough return-cost ratio measuring return from one 
rupee investment is observed to be the highest in case 
of actual farmer field (2.62) compared to demonstra-
tion plot (2.59) and research station (2.56). The cost of 
production of lentil varies between ` 1900 to ` 2000 
per quintal. It is the lowest (` 1907.47/q) in case of 
farmer’s field followed by research station (` 1931.01/
q) and demonstration plot (` 1956.29/q). So, the total 
return and net return is directly proportional to the 
total cost of cultivation per ha estimated by using 
prime cost concept. In the study region, boro rice, on-
ion and rape and mustard are the competing crops 
which the sample farmers can take up in place of len-
til. Actually, farmers favours boro rice or at least onion 
cultivation in land with assured irrigation facilities. 
But in high land situation having difficulty in irrigat-
ing the crop, farmers opt for either lentil or rape and 
mustard. So, the main competing crops of lentil are 
mustard in the identical land situation. Taking rape and 
mustard as a viable alternative of lentil, we will make 
an attempt to examine the relative economics of culti-
vation of these two competitive crops in order to find 
out the superiority of one to other in economic terms. 
Table 5 demonstrates that sample farmers have made 
an expenditure of ` 19770.55 to harvest a physical 
yield of 14.87 q/ha of rape and mustard whereas ` 
18559.71 has been spent by the same farmer to realise 
a yield of 973q/ha of lentil. Wages of human labour is 
found to be the most dominant cost component in both 
the cases, but the percentage share to the total cost is 
observed to be higher in case of former compared to 
Ome Jopir and B. K. Bera / J. Appl. & Nat. Sci. 9 (2): 646 –652 (2017) 
Table 7. Coefficient of variables used in the cultivation of 
lentil. 
Variables Co-efficient t-value 
Seed 0.783* 1.155 
Chemical fertilizer 0.101* 1.442 
Manures 0.075 0.223 
Plant protection chemicals -0.870 -0.237 
Human labour -0.332 -0.737 
Bullock labour or Power tiller 0.224** 0.543 
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the later. Expenditure on chemical fertilizers is the 
second highest cost component claiming 12.28 per 
cent of the total cost of mustard cultivation whereas in 
case of lentil cultivation, cost of tillage comes next 
after human labour (25.57 %) and cost of chemical 
fertilizers is negligible (2.71 %). Expenses on inputs 
such as bullock labour, miscellaneous charges, ma-
nures, plant protection chemicals, irrigation and seeds 
come next when arranged in descending order their 
percentage contribution to total cost of cultivation of 
mustard whereas in case of lentil, the sequence is seed, 
miscellaneous, chemical fertilizer, plant protection 
chemical, etc arranged in same order. Total return real-
ised from mustard and lentil cultivation is accounted to 
be ` 52030.30 and ` 48656.50 from the physical out-
put of 14.87 and 9.73q/ha respectively. Net returns are 
estimated to be ` 32259.25 and ` 30096.79/ha, respec-
tively and the corresponding return-cost ratios are 2.63 
and 2.62. Although, the cultivation of mustard has 
slight edge over lentil in terms of net returns and re-
turn-cost ratios, but the actual margin is very negligi-
ble considering small size of the land under cultivation 
of each crop, which leave them in the same position in 
the scale of preferences of farmers. Actually, farmers 
grows both the crops to meet the requirement of family 
and the surplus amount, if any, sell in the market to 
recover a part of the cost of cultivation.  
Constraints analysis: In this section, we will discuss 
the problem and constraints hindering the enhance-
ment in area and production of pulses based on the 
perception of farmers. Garrett ranking technique is 
applied in prioritising the problems faced by sample 
farmers. Low productivity of pulses has emerged as 
the 
most dominant problems with Garrett score 82.73 per 
cent (Table 6). The second most important constraint 
according to the respondent’s perception is the non-
availability of quality seed with Garrett’s score 71.25 
per cent. Lack of knowledge regarding improved pack-
age of practices with Garrett’s score 65.83 percent is 
the third important constraint impeding the augmenta-
tion of pulses production. The reason for low produc-
tivity are poor knowledge about newly released crop 
production and protection technologies and their man-
agement practices in the farmers field (Meena et al., 
2012). Non-remunerative price (51.78 %), higher pric-
es of seeds (49.66 %), problems related to diseases 
(45.97 %), high cost of fertilizer (39.55 %), non-
availability of rhizobium culture for seed inoculation 
(37.29  %), marketing problems (34.28 %) and non-
availability of irrigation water (28.23 %) come next 
when arranged in descending order of the Garrett’s 
score constructed based on the perception of sample 
farmers.  
Regression analysis: Here, an attempt has been made 
to find out the factors responsible for differences in      
yield between demonstration plot and actual farmers 
field. For this purpose, multiple regression analysis 
technique has been employed. The fitted equation is 
given as follows: 
 Y = 6651.45 + 0.783*X1 + 0.101*X2 + 0.075X3 – 
0.087X4 – 0.332X5 + 0.244**X6    
Table 7 discuss that the co-efficient of both seed and 
chemical fertilizers are positive and significant at 5 per 
cent level implying that the yield gap between them is 
directly influenced by these two variables. Tillage op-
eration is also responsible for yield gap as it has posi-
tive coefficient value but with 10 per cent level of sig-
nificance. The coefficient value of plant protection 
chemicals and human labour is negative, but non-
significant indicating adverse effect on yield gap. 
Suggestions for stepping up pulses production: 
With the passage of time, excessive use of chemical 
fertilizers and irrigation in rice and wheat to maintain 
their productivity has created an imbalance in soil fer-
tility and threatened the sustainability of the most pro-
ductive food grain belt in South Asia [Hobbs and Mor-
ris 1996].So the time has come to reverse the trend for 
the betterment of the economy in the future by increas-
ing area under crops, like pulses, having potential to 
maintain soil fertility and will also take care of widen-
ing demand- supply gap. Development of varieties 
with high yield potential and at the same time, respon-
sive to modern technology is the urgent need to make 
the crop competitive to alternative crops to check shift-
ing area from former to later. But for the time being, 
pulses policy should be directed towards bridging gap 
in yield between potential yield and the yield of 
demonstration plot and actual farmers field for a tem-
porary relief from escalating prices as there is large 
differences in yield in three farming situation which is 
evident from the present study through extensive 
demonstration programmes. Programmes should also 
be taken to educate the farmers related to the added 
advantage of pulses cultivation in terms of maintaining 
soil fertility, improving productivity of subsequent 
crops.  
Conclusion 
Pulses, in spite of having immense importance in food 
and nutritional security of millions of poor Indian, per 
capita per consumption is declining mainly due to re-
cent price escalation arising out of short fall in supply 
and thereby heavy dependence of import. Develop-
ment of HYV seeds responsive to modern crop produc-
tion technology through intensive research is the most 
vital for long term solution of the present crisis in puls-
es scenario, but for the time being, bridging the esti-
mated gap in yield between FLD and actual farmer’s 
field measuring 18.10 % through extensive extension 
programme for dissemination and adoption of newly 
evolved technology of lentil production particularly, in 
major lentil growing regions may improve the pulses 
situation of West Bengal.  
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